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was not until the middle of July that she ran her offi
cial speed trials on the Clyde. The photograph which 
we reproduce of the" Atmah " shows her running the 
measured mile off Skelmorlie on her official trial day. 
It was taken by Messrs. Maclure and Macdonald (Glas
gow) and was t.he only picture secured of her while 
steaming at full speed. Her trials were most satisfac· 
tory in every manner, a mean speed of 16 knots being 
at.tained with her efigines indicatin� 2,500 horse power. 
She had a continuous steaming tnal for eight. hours 
and the consumption of coal then was 1'82 pounds per 
L H. P. per hour. The nominal power of her engines 
is 378 horse power. The grate surface is 1,878 and the 
heating surface is 5,615. 

During her construction the •. Atmah " was superin
tended on behalf of the owner by Henry Z. de Corde
moy, M. LN.A., of Paris. Her trials having been com
pleted, the" Atmah " left the Clyde for Southampton, 
where she remained for a few months having her inte
rior fitted up in a most elaborate manner by London 
and Continental furnisheri'. She is npw at Havre, her 
port of registry, and is at the present time one of the 
best appointed floating palaces afloat. 

She is schooner rigged, and will when the wind is 
favorable set a square sail on the foremast. Her grace
ful and symmetrical lines are certain to come in for a 
good deal of admiration when she will be seen in the 
south of France early next year alllong t he usual con
course of British and American yachts. 

On Monday, November 21, 1898, Mr. Anthony J. 
Drexel, of Philadelphia,\U. S. A., placed an order with 
Messrs. Scott & Company, shipbuilders and engineers, 
Greenock, Scotland, to build for him a magnificent 
twin screw st.eam yacht of 1,810 tons, Thames measure
ment. She is to be built to the designs of Mr. G. L. 
Watson, and will be of the following dimensions, viz.: 
Length on load waterline, 268 feet; breadth moulded, 36 
feet, and depth moulded (least to main deck), 20 feet. 
Sbe will be a spar deck vessel with clipper stelll and 
square stern. Her machinery will consist of two sets 
of triple expansion engines of 4,750 horse power, cap
able of giving a mean speed of 16% knots per hour fo\' 
about six hours' continuous steaming. Steam will be 
supplied by two double-ended boilers at a pressure of 
200 pounds. She is to be delivered in Gourock Bay 
early in 1900. So that she will take over thirteen 
months to build. This new vessel will replace the 

" Margarita, " 1,322 tons, sold recently by Mr. Drexel to 
the King of the Belgians. 

UNITED STATES STEAMER " FULTON "-HER 
DESIGN. CONSTRUCTION AND CAPACITY.* 

By CHARLES H. HASWELL, C.E. 
As this was the fil'St sea steamer constructed by the 

United States navy, a record of her design, construc
tion, and capacity may be held to be of interest. 

Upon her construction being ordered by Congress, 
the Secretary of the Navy, Mahlon Dickerson, directed 
the Commissioners of the Navy (a board of three 
officers discharging the duties now confided to the 
various bureaus) to 8roceed with the work; where· 
upon they detailed hief Naval Constructor Samuel 
Humphreys and Constructors John Lenthall and 
Samual Hartt to design the vessel. They, in order to 
assure themselves of the additional required capacity 
of hull for the engines and boilers, assembled at New 
York; and, in dflfault of the assistance of an engineer, 
consulted with James P. Allaire, the principal manu
facturer of steam engines, who recommended two 
vertical overhead beam engines. Upon the exposure 
of such vital parts of the engines as the beams and 
connections being objected to, he replied that the 
chances of such exposed parts being injured by a shot 
were inconsiderable compared with the advantage of 
that type of engine for such a design and construction 
of hull as that proposed. They then advised with 
William Kemble, of the West Point Foundry Associa� 
tion, who gave them more of a dissertation on steam 
and engines than the recommendation of any one. 

They then consulted with a manufacturer of steam 
engines. whose plant was restricted to the construction 
of shQP engines and light machines. He, in compli
ance with a very general and recognized law of in
dividuals-that of holding his interest superior to that 
of others-recommended four non-condensing engines, 
set under the deck, and plain cylindrical boilers, which 
design being approved by the constructors, the ad
ditional capacity of the hull required was determined 
by the requirements of such a plant, and the following 
dimensions were decided upon, viz. : Length, 150 feet; 
beam, 34 feet 5 inches; hold, 12 feet 2 inches; and load 
line, 5 feet 3 inches. 

When the hull was in frame. beamed, decked, and 
planked, an engineer was appointed temporarily to 
submit a design of engines and boilers, whereupon he 
designed two condensing engines, but from the insuffi
cient depth of the hold for such an immersed midship 
section, the cylinders were nflcessarily set on the spar 
deck beallls at a slight inclination thereto. Upon his 
design being approved he was, on July 12, 1836. ap
pointed engineer in the service, and the superintend
ence of the construction of the engines and boilers of 
the vessel was confided to him.t 

Upon consideration of the insufficiency of the capa
city of the hull for engines and boilers of suitable 
capacity, and of the very insufficient capacity of coal 
hold, he addressed the Commissioners of the Navy, 
recommending that the hull be lengthened 20 feet (he 
preferred 30 feet, but was afraid to go to such an 
extent). Unfortunately and regretfully, his recommen
dation was not approved by the Chief Naval Oonstruc
tor. to whom it was referred, added to which the 
engineer nearly lost his further employment for his 
temerity and such an alleged evidence of his incapa
city. 

Soon after, a contract was made with the West Point 
Foundry Association for two inclined condensing en
gines and the construction of four boilers, formed of 
the copper plates which were in a storehouse in the 
navy yard, and whieh had been procured in 1816 for 
the construction of a second" Flogobombus." 

To accollllllodate the engines, two deck beams were 
cut out between the engine frame and one other 
scored. The water wheel shafts were about 3 feet 

* Paper read before the American Society of Naval Engineers. 
t This engineer was Mr. Haswell hImself, who was thus the first engineer 

of the United Stateli navy.-ED. 

above deck; the boilers, condensers, air pumps, etc., 
below. The volullle of all of these reduced the capacity 
of the hold to such an extent that the fuel capacity 
was restricted to one day's steaming, added to which 
the weight of the engines and boilers was so much 
over that for which the hull was designed that the 
load draught was increased from 5'25 to 10'25 feet. 

In April, 1838, the vessel, under the cOlllmand of 
Capt. M. C. Perry, left New York for Washington. At 
Cape May her coal hold was filled with pine wood, at 
Norfolk a second supply of wood was obtained, and a 
third on the Potomac River. 

Upon her arrival at Washington it was decided, in 
order to increase the quarters of her officers, to remove 
the cabin to the upper deck, and also that a hurricane 
deck should be added amidships, the weight of both of 
which additions increasfld her draught to 10'5 feet. 

In September, under the command of Capt. Charles 
W. Skinner, she left Washington and reached Norfolk. 
While there the Department learned of its having been 
stated at a dinner table in New York that the British 
steamer "Great Western," then plying between that 
city and Liverpool, could beat her in speed. My 
deliberate opinion was called for, and, upon my com
parison of the relative powers and immersed sections 
and lines of the two vessels. the result of my reply 
was such that the" Fulton" i mmediately left for New 
York. A few days after her arrival, due notice of the 
intention to test the speed of the two vessels having 
been given, the " Fulton," with several prominent 
merchants of the city on board, proceeded to the upper 
bay and awaited the " Great Western," as she left the 
city on her outward voyage. After allowing her to pass 
and have a full lead, the "Fulton" "opened" and 
passed her competitor so fast that to the observers on 
the .• Fulton" she never closed the land abeam and 
ahead of her. 

Soon after the engineer was detached from her for 
other service, and two years after, in order to reduce 
her draught of water, two of her boilers were removed 
and the remaining ones lengthened. 

THE MUTOSCOPE. 
IT is scarcely four years ago that the Edison kineto

scope made its appearance at Paris, and now there is 

arily the endless screw, V, that it carries is discon
nected from the toothed wheel, T, fixed to the axis of 
the cylinder upon which the images are mounted. But, 
as soon as a coin is dropped in, it is arrested at L, and 
a finger, d, to which the cam, F, gives a to and fro mo
tion, passes over it, disengages it, and causes it to fall 
into the box, B. 'rhe resistance that the finger meets 
with in freeing the coin causes the rocking of aJever, b, 
which presses against a rod, c. of which the extremity 
enters a notch behind the wheel, T. This rod in its 
motion. actuates a lever, G, which raises the shaft, A, 
and causes the screw, V, to engage with the teeth of 
the wheel, T. At this moment the images are carried 
along and pass before the eyes of the spectator. But 
after the rod has disengaged itself from the notch, it 
ascends an inclined plane behind the wheel, T, and fol
lows it for an entire revolution and then falls back 
into the notch again. This motion causes the lever, G, 
to move in the opposite directioll and disengages the 
screw, V, from the wheel. After this, it will be neces
sary to insert another coin in the slot in order to cause 
the cylinder to revolve again. 

The light is furnished by an incandescent lamp sup
plied by batteries placed in the apparatus, and ignited 
by a contact only at the moment at which the revolu· 
tion of the cylinder hegins. 

The spectator is absolute master of the rapidity of 
the revolution, and if a detail iuterests him particularly, 
he can arrest it and examine the latter at leisure. In a 
subject that represents a fencing bout, for example, he 
can, at a given mom ent, very slowly, analyze the thrust 
if he is desirous of seeing how it was executed. This 
feature possesses some int.erest, and makes the muto· 
scope not only an apparatus fOI' amusement, but also a 
valuable instrument for the study of motion. 

For the engravings and the above particulars we are 
indebted to La Nature. 

G:eneral Superintendent A. W. Sullivan, of the Illinois 
Central, has notified employes that the regulation of 
their watches by other than the regular inspectors is 
likely to defeat the purpose of the inspection provided 
for by the company by interfermg with the work and 
the records of the inspectors. The circular says: "As 
any standard watch purchased frolll un authorized in-

THE MUTOSCOPE. 
1. Internal view, without the image cylinder. 2. Internal view with the cylinder in place. 3. Details of the mechanism seen from the 

front. 4. Details of the mechanism seen from behind. 

hardly any more mention of it, for it has been de
thro[Jed by the cinematograph. In these times of 
automatic apparatus, the idea of a system set in motion 
through the introduction of a coin could not long be 
abandoned, and so it has just been taken up again by 
a company organized to exploit the mutoscope, an 
American apparatus. 

This apparatus, which may be left entirely to itself in 
any public place whatever, presents to the passer-by a 
slot into which is dropped a ten centime piece, by 
means of which, upon turning a crank, one may con· 
template a scene full of life and animation. The 
result is not obtained by means of a strip of film, for 
the images are print.ed upon papPI'. The principle of 
the system is the same as that of the small pocket 
cinematograph sold by street venders, and consisting of 
a small book of which the leaves are made to pass 
rapidly before the eyes. Here, instead of a book, which 
would have had to be too !arge (for there are a thou
sand images), we have a sort of wheel, H (Fig. 2). All 
the sheets are united at the base upon an axis, and a 
sheet of Bristol board is interposed between each of 
them. The axis is mounted in a metallic box that may 
be revolved from the exterior by means of a winch. A 
finger, D, arranged at the top, catches and holds for an 
instant each image as it presents itself; and the ocular, 
S, is so arranged that the eyes see such image at the 
moment of its arrest. The substitution of one image 
for another is rapid' enough to allow the successive im
pressions to persist upon the retina and give the illu
sion of motion. Were it a question of a parlor appara
tus in which a family might contemplate at ease the 
living portrait of one of its members, the mechanism 
would include nothing else; but the question is slightly 
complicated as the case stands at present, in conse
quence of the necessity of collecting a fee. 

As long as no money has been introduced, the winch, 
M, turns idly. The shaft, A (Figs. 1 and 3), that it actu
ates, through the pinion, R, is jointed at P, and ordin-
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spector, which fails to run within a variation of thirty 
seconds a week, will be redeemed by the inspector. also 
by the manufacturer, without expense to the owner, 
there is no object to be gained in attempting to evade 
the inspection requirements. Any employe having a 
watch whose performance is inferior to. the standard 
required, and who attempts by unauthorized regula
tion to impose upon the inspectors, practices a decep
tion upon the management of the road. It is, there
fore, req uired that hereafter cond uctors and other train
men, engineers and firemen, shall not attempt to regu
late their watches themselves, nor permit them to be 
regulated by any other person than the authorized in
spectors. Failure to comply with these requirements 
will be considered sufficient cause for dismissal from 
the service." 

The unit measurement of mechanical power was in
troduced by James Watt and called a "horse I>�wer." 
How this name originated is well told in the Magde
burger Zeitung. One of the first steam engines built 
by Watt. was to furnish the power for the pumps in 
the brewery at Whitbread, England, which up to that 
time was supplied by horses. The contract called for 
as much power as furnished by a strong horse, and in 
order to get as powerful an engine as pos8ible the 
brewer ascertained the amount of labor performed by 
a horse by working an exceptionally strong horse for 
full eight hours without a stop, urging the animal 
with a whip until it was exhausted, and thereby suc
ceeded in raising 2.000,000 gallons of water. Consider
ing the height of the reservoir, this labor represents the 
present u nit of a .. horse power," tha t is, the lifting of 
168%, pounds to a height of about 3 feet per second. This 
resulthhowever, was obtained by exceptional methods 
and s ould not be considered the basis of measure
ment of mechanical power. Actually, the power of 
the average horse is barely sufficient to lift 65 to 7!t 
pounds 3 feet hi�b per second, 
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